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ABSTRACT: 

Background: Stroke is a major cause ofdisability, it majorly affects the trunk function and 

postural control. Common mal-alignment seen are ventral and lateral tilt of pelvis that leads 

to postural dysfunction which causes poor control of lower limb after stroke that influences 

the functional task and body positioning with disturbed balance. Evidence  supporttrunk 

proprioception pattern that works with set rule that any motion starts from proximal segment 

to distal body segment. There are beliefs supporting Yoga is more therapeutic than traditional 

exercises because of its holistic approach, although there is little  evidence to support this 

recommendation. 

 

Objective: The objective of this study is to find out the effect of Trunk PNF versus Yoga 

therapy on postural control and trunk instability in stroke patients 

 

Methods: A total of 30participants from OPD of Dr. D Y Patilcollege of physiotherapy, 

College of Ayurveda and Dr. D Y Patil hospital were included in the study.Study group 

A(experimental= 15) received Yoga therapy and Group B (Control=15) received PNF 
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therapy along with conventional therapy program for 30 minutes of duration. Total 16 

sessions were given.  

 

Results: Both the treatments are having similar improvement in trunk instability and postural 

control (p<0.05), however yoga therapy group showed better results in terms of Trunk 

control measurement scale(p<0.05). 

 

Conclusion: Yoga therapy and trunk PNF, both are equally effective for trunk control, Trunk 

stability improves mostly with yoga therapy in comparison with trunk PNF. 

 

Key words- TCMS, PASS, proprioceptive patterns,  
 

INTRODUCTION 

 
Interruption of the blood flow to the brain causes the sudden loss of neurological function which 

results in Brain attack or Stroke. Presents with variety of symptoms including altered sensorium, 

disturbance in sensory profile, changes in motor behavior, language, perceptual and cognitive 

functions are the focal deficits1.          

Incidence of stroke is approximately 700,000 individuals in United States each year. Almost more 

than 72% of the patients were having difficulty due to severely affected motor leg deficits during later 

stage and half of the patients were having poor walking capacity2. 

After pelvis the most important aspect to talk about is posture, stroke patients tends to loose their 

controls over one static posture which creates problems with their balance and other things. Factors 

such as lack of ability of non-paretic side to entertain for unbalanced postural demand from paretic 

side influence the postural control in stroke. Most common type of impairment seen during the last 

phase of alternate walking cycle is restricted hip extension mobility, which indirectly influence the 

proximal hip and knee component during the moving phase of cycle thus reducing the speed of the 

gait by influencing the movement control on the affected side3.  

Recently two quantitative studies done  on benefits of participation of stroke people in yoga 

programme.These studies have shown a great deal of benefit regarding mobility, coordination and 

balance recovery by providing the people with their yoga programs. However, due to smaller sample 

ISSN/eISSN: 0889-6348

http://www.proteusresearch.org/     Page No: 627

PROTEUS JOURNAL

VOLUME 11 ISSUE 9 2020



3 
 

size they lacked feedback of people showing the progress in their motor behavior and overall 

experience of therapy session4. 

Yoga practice has evolved from an ancient culture  thousand years back in southern Asian 

continent. Yoga is derived from ‘Yuj’ the Sanskrit root verb which means the union of mind, 

body and soul7. To create a basic concept amongst people,Yoga is defined as a set of practices that 

include adapted low intensity exercises (Asana), breathing practice (pranayama) an meditation. The 

major purpose of these therapies were to create a great effect on patients mental health. So the therapy 

sessions are divided accordingly to get good effects by working on internal and external environment, 

so yoga helps to improve the health status of individual by creating a balance between both the things. 

Now coming to health benefits of yoga, it is known that physical activity elevates the physical states 

and creates good effect on brain chemistry, there are almost the same effects seen in yoga also. Yoga 

has some additional quality like it induces acceptance for the present condition, mindfulness for the 

motor activities and most importantly its long lasting relaxation effect which will sum up everything.  

Elements of yoga such as breathing and awareness training greatly improve autonomic controls such 

as respiratory rate, heart rate and blood pressure5.Studies done in past supported the yoga therapy in 

several ways, saying that it could be easily adapted by patients, will be cost effective and based on 

community. In our further study improvements are seen in broader aspect like correction of posture, 

stability of trunk during reaching and reaction time for planning any movement. In stroke patients 

various approaches are available but resultant effect is almost the same for all. The ability of body to 

minimize interruptions or maintain balance in equilibrium is called stability, trunk acts as the base of 

support for the movement of extremity for eg, there are some supporting muscles of trunk, which 

during the movement of arm contract synergistically. The fact is if there is instability of trunk, it 

produces interference with the motion of extremity and with an improved trunk person gain more 

stability with better movement strategies and controlled arms and legs6. 

 For that proprioceptive senses are applied to improve the motor senses throughout the body including 

spine. When the proprioceptors are activated they are carried by an afferent system to the muscles, 

joint and skin receptors, which in turn will provide a feedback of the degree of muscular contraction, 

muscles shapes, where and how much joint movement is occurring. Proprioceptive neuromuscular 

facilitation (PNF) techniques are known to be effective at improving proprioceptive function7.Their 

major role is to activate the proprioceptors lying within muscles and tendons, work towards enhancing 

muscle strength, balance and flexibility. They initiate the recruitment of motor unit by Repetitive 
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movement and hence also increase the coordination properties. We are using trunk patterns for 

strengthening of trunk muscles, some important uses for these are:  

1) Irradiation- irradiation is provided with restriction of lower trunk patterns and Incidental treatment 

of the neck and scapular muscles 

 2) There is a sustenance in upper trunk patterns which moves the pelvis over femur and thus exercises 

the hip.  

3) Giving resistance to trunk will also irradiate other extremity for e.g., giving resistance to lower 

extremity while doing trunk flexion and extension, arm muscles will act as stabilizers. 

There have been such studies done depicting the effect of PNF on lower extremity or 

components like balance and ADL’s but very few of them talked about truncal benefits. 

So focusing on decreased trunk strength and limited trunk coordination spontaneously 

causing loss of autonomy due to disturbed trunk movements. Selecting an outcome precisely 

requires to find out all the components which are majorly affected in stroke. One of the 

identified component is sitting balance which is a predictor of functional  recovery after 

stroke, giving preference to trunk here it is important to select validated tools to assess its 

major components presently and progressively its improvements.  

There are two outcomes, Trunk Control Measurement scale(TCMS), Postural Assessment 

Scale for Stroke(PASS). 

 

MATERIALS&METHODOLOGY: 

 
After the institutional Ethical committee approval obtained. Total of 45 Stroke patients were screened. 

Paricipants were added in the process who satisfy the inclusion criteria were 

1.Patientpoststrokewithmedicalstability, 2.FirstepisodeofeitherhemorrhagicorIschemicstroke, 

3.Scoringat least24/30inMMSEscale 4.Scoreofat least9ormaximum30inPASSscale 5.Score ofat least 

20ormaximum50inTCMSscale 6. Age:40to65. Noprevioustreatmentof 

PNFgiventopelvicregioninpast6month. The study was carried out in Dr D .Y. Patil College of 

Physiotherapy, Pimpri, pune. 

The participants were assigned randomly into two groups by simple random sampling method. Study 

group (Group A) consist of 15 subjects who received Yoga therapy and (Group B) consist of 15 
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subjects who received PNF therapy along with conventional therapy program for 30 minutes of 

duration. The study Group trained for Yoga therapy received 8 Asana which included 4 supine asana, 

1. Singlekneetochest 2.Kneedownspinaltwist, 3.Bridge pose, 4. Cobra pose and 4 seated 

Asana,1.Child pose, 2. Cat pose, 3. Cow pose, 4. Seated chair twist, each Asana performed for 3 times 

with hold time of 30 to 40 seconds. 

Total 16 sessions (4 sessions a week) were given. Prior to administration of Yoga and PNF with 

conventional therapy 

Baselinemeasurementused werePosturalassessmentscaleforstroke 

(PASS),trunkcontrolmeasurementscale (TCMS) 

 

INTERVENTION PROTOCOL FOR GROUP A: 

Elementsof Yogatherapy: 

 

Bodyawarenessandwarm-up (5-10min) 

Warm-up activities(seated in chair) 
 
YogaAsanas(30min):· 
 
Supine/proneAsanas- 
 
1. Singlekneetochest Apanasana 

2. Kneedownspinaltwist Suptamatsyendrasana 

3. Bridge pose Setubandhasana 

4. Cobra pose Bhujangasana 
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Figure1: Single knee to chest Pose                                       Figure 2: Knee down spinal twist Pose 

 

Figure 3: Bridge Pose                                                     Figure 4: Cobra Pose 

 

 

 

Seated Asanas- 

1. Child pose Balasana 

2. Cat pose Marjriasana 

3. Cow pose Bitilasana 
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4. Seated chair twist ParivrttaSukhasana 

 

 
Figure 5: Child Pose                                     Figure 6: Cat Pose 

 
Figure 7: Camel PoseFigure 9: Seated chair twist Pose 

 

INTERVENTION PROTOCOL FOR GROUP B: 

 

ELEMENTSOFPNF: 

Positionofpatient,Grip,Elongatedposition,Stretch;Command,Movement,Resistance,End position 

 
 
SEQUENCE UNDER PATTERN1:: 
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1. Lowertrunkflexion (bybilaterallowerextremityflexion,withkneeflexion) 

Eachpatternisperformedfortotalof 10minutesincludingtwominutesofrestinterval. 
Theparticipantspositionusedinthestudyis supinelying 
positionwhichallowsfreemotionofthe pelvis2. 

 

 Starting position- With both Extremities together in Extension. 

 Ending position- With both Extremities together in Flexion. 

SEQUENCE UNDER PATTERN2:  
 

2. Lowertrunkextension (bybilaterallowerextremityextension,withkneeextension) 
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Starting position- With both extremities together in
 
End position- With both extremities together in Extension.

 
STANDARD PHYSIOTHERAPY CARE

9 

 
With both extremities together in Flexion   

With both extremities together in Extension. 

STANDARD PHYSIOTHERAPY CARE: Conventional exercises except truncalConventional exercises except truncal exercises.
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STATISTICAL ANALYSIS: 
 

A total of 30 subjects participated in the study (15 in group A and 15 in group B).Data analysis and 

interpretation was done using the statistical package: Winpepi software (version 11.65) and Primer of 

Biostatistics (version 7). Initially the normality of the data was analyzed using Shapiro Wilk Test in Win Pepi 

software. Then the difference between the pre and post reading of each component of one group was compared 

with the difference of the respective component of the other group. The intra-group comparison was done by 

using Wilcoxan Signed Rank Test, whereas the inter-group comparison was done using the Mann-Whitney test 

for data that was not normally distributed. The level of significance was determined by p<0.05 at 95% 

confidence interval. 

 

DATA ANALYSIS AND INTERPRETATION 
 
Table 1: Demographic representation of age, gender and side   affected 

 
Group Mean age Gender Side affected 

male Female Right Left 
Group A 58.4  12 3 5 10 

Group B 51.6 10 5 3 12 

 
Table 2: Values of mean score and Comparison of PASS in group A and group B  

 
 
 
 
 
 

GROUP Mean 
score 
within 
group 
 

Mean 
score 
Between 
group 

SD for 
Within 
group 
 

SD for 
Between  
Group 

T 
value 
For 
Within 
group 

T value 
For 
between 
group 

P 
value 
For 
Within 
group 

P value 
For 
between 
group 

Interpretation 

GROUP A 
PRE 

22.33  
4.8 

±2.35  
±2.0 

 
8.9 

 
 
1.44 

0.000  
 
0.16 

 
Within group 
Statistically 
significant.  
Between group  
Statistically non-
significant.  
 

            
POST 

27.13 ±3.52 

GROUP B  
PRE 

25.27  
3.8 

±3.08  
±1.4 

 
10.6 

0.000 

            
POST 

29.13 ±2.56 
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Table 3: Values of mean score and Comparison of TCMS in group A and group B  
 

GROUP Mean 
score 
within 
group 
 

Mean 
score 
Between 
group 
 

SD for 
Within 
group 

SD FOR 
BETWE
EN 
GROUP 

P VALUE 
FOR 
WITHIN 
GROUP 

P Value 
for 
Betwee
n group 

INTERPRETATION 

GROUP A PRE 24.07  
6.2 

±4.5 5.4 0.000 0.901  
Statistically 
significant.                 POST 30.27 ±7.8 

GROUP B PRE 22.2  
5.5 

±2.4 3.3 0.000 

                POST 27.8 ±3.6 

 

 

RESULTS 
 
PASS measurement in the Group A at the baseline was 22.33 with standard deviation of ±2.35 and at the end of 

4 weeks measurement was 27.13 with standard deviation ±3.52, T value of 8.9 and (p< 0.005) showing high 

statistical significance. In Group B at the baseline was 25.27 with SD of ±3.08 and at the end of 4 weeks 

measurement was 29.13 with SD of ± 2.56, T value of 10.6 and (p<0.005) showing high statistical significance. 

TCMS measurement in the Group A at the baseline was 24.07 with SD of ±4.5 and at the end of 4 

weeks measurement was 30.27 with SD of ±7.8 and (p<0.005)  showing high statistical significance.  

In Group B at the baseline was 22.2 with SD of ±2.4 and at the end of 4 weeks measurement was 27.8 

with SD of ±3.6 and (p<0.005)  showing high statistical significance. 

 

DISCUSSION 

 
In the present study, the demographic distribution of mean age in group A was 58.4 and that of group B was 

51.6. In this study 80% of subject’s percent had dominant side affected and 20% percent subjects had non 

dominant side affected. These results are consistent with the findings of Jocelyn E Harris et.al, who conducted 

an epidemiological survey on individuals with the dominant hand affected following stroke,found out that in 

between 45-50% of stroke patients who are having left hemisphere lesion are affected with right side paresis, 

but factually 80% of persons are right sided dominant, a good amount of patients will have dominant side 

affected. 
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Findings from the data analysis and results showed that the intervention promotes Postural control and Trunk 

instability in both the groups. There was significant improvement seen in PASS (posturalassessment scale for 

stroke), with mean difference of 4.8 in group A and mean difference of 3.8 in group B, which suggest that there 

was more clinical improvement in Group B, but did not show statistical difference as stated by DildipKhanal 

and colleagues in stroke patients, postural control system is affected by postural deviation of trunk and pelvis. 

Also inappropriate muscular activity pattern in lower limb causing spasticity and weakness along with soft 

tissue stiffness.PNF has shown a good effect in improving the truncal movements and initiating smooth and 

coordinated movement of extremities, So the benefit of PNF patterns were seen in group B regarding the PASS 

as baseline measurement. 

Our study have also shown improvement in TCMS (trunk control measurement scale) we observed that both the 

groups improved significantly, there was a significant improvement in group A compared to group B with mean 

difference of 6.2 in group A and mean difference of 5.5 in group B, which suggest that incorporation of all 

asana on the patients create a remarkable effect. These results also shows that difference in TCMS score of 

Yoga Therapy is more when compared to control group, this is due to less effect of PNF technique on 

improving trunk control as it may be creating a local effect rather than gross and there might be a need for 

improvement in the technique of application which may improve overall effect. So there is an implementation 

of all the asana which are progressing the patients from the primitive stage through the developmental stage. 

These yoga poses reduces the excess tone and longer hold time promotes the lasting effect which supports our 

finding of difference in TCSM score of groupA when compared to control group B.  

   In a study done by byRobyne Garrett and colleagues yoga gives a simple meaning of union of mind, body and 

soul, the major purpose of these therapies were not just to progress ones physical health or quality of life but 

also to create a great effect on patients mental health. 

Poor handling and positioning of the affected upper limb in stroke patients contribute toward shoulder pain, 

Handling, positioning, and transferring on a day-to-day basis can exert great stress on the vulnerable shoulder, 

due to such reasons patients become very reluctant for 

any treatment causing weight bearing on shoulder that made the patients reluctant for performing few asana. 

 

CONCLUSION: 

Trunk PNF was found to be superior in terms of improving functional goals in stroke patients  but recently 

upcoming studies on Yoga therapy has shown long term effects on on major parameters of rehabilitation. Hence 

by looking  at achievement of various functional goals, the study shows that Yoga therapy and trunk PNF, both 

are equally effective for trunk control, Trunk stability improves mostly with yoga therapy in comparison with 

trunk PNF. 
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CONFLICT OF INTERESTS: None 

 

SOURCE OF FUNDING: None 

 

LIMITATION: 

1.There were no longer follow up 

2.Smaller sample size 

3.Patients with previous history of shoulder pain faced difficulty in performing Asana with weight bearing on 

shoulders 
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